Introduction
============

Affordability of healthcare has been a longstanding concern for many Americans,[@ref1] especially low income families. These families often have insufficient health insurance coverage or none at all, and therefore have to balance medical bills and basic living expenses, such as food, housing, and transportation.[@ref2] Uninsured individuals often postpone or forgo necessary healthcare services because of the cost, badly affecting their health.[@ref2] People who are uninsured are also at a higher risk of financial catastrophe due to unexpected medical bills.[@ref3] The Affordable Care Act ([box 1](#box1){ref-type="boxed-text"})---signed into law by former President Barack Obama in 2010---was intended to alleviate the financial difficulties of obtaining adequate health insurance for the 50 million American people who were uninsured and a large number who were underinsured.[@ref2] [@ref4] A major component of the act was expanded eligibility for the Medicaid program (public health insurance for low income Americans) to people aged 19 to 64 with family incomes lower than 138% of the federal poverty level. Evidence indicates that states that have expanded Medicaid have successfully reduced the number of uninsured and underinsured low income individuals in comparison with states that have not expanded the program.[@ref5] [@ref6] [@ref7] [@ref8] [@ref9]

###### Key features of the Affordable Care Act

1.  The 2010 Patient Protection and Affordable Care Act was one of the most comprehensive reforms of the US healthcare system in recent history. The primary goal of the act was to reduce the number of uninsured and underinsured Americans, who accounted for 16% of the total population in 2010.

2.  The Affordable Care Act has two major components. First, expansion of the eligibility criteria for Medicaid---public health insurance for low income individuals---up to 138% of the federal poverty level ("Medicaid expansion"); and, second, provision of health insurance marketplaces that allow individuals with 100-400% of the federal poverty level to purchase health insurance with subsidies.

3.  Medicaid is structured as a federal state partnership; states administer Medicaid programs with substantial flexibility, although subject to federal standards. Before the act, individuals had to belong to a specific category (eg, children, pregnant women, people with disabilities) in order to be eligible for Medicaid coverage. The Affordable Care Act effectively eliminated these categories for eligibility and replaced them with uniform eligibility criteria---namely, below 138% of the federal poverty level (\$17 236 (£13 193; €15 480) for a household of one in 2019) for states that expanded Medicaid programs. Although the Medicaid expansions were initially intended to be introduced nationally, a Supreme Court ruling in 2012 essentially made it optional for states.

4.  Research has shown that the Affordable Care Act Medicaid expansions reduced the number of uninsured individuals from 16% to 8% of the population. Evidence is weak, however, as to how it affected the financial risk protection of low income individuals in the US.

Although reduction of the number of uninsured individuals is an important measure for assessing the effect of the Affordable Care Act, one of the primary goals of the act was to provide individuals with improved financial protection. Individuals who gain insurance could still face large amounts of out-of-pocket spending, which could lead to a catastrophic financial burden (medical expenses accounted for 37% of bankruptcies in the US in 2013-16[@ref10]). Evidence is limited as to whether the Medicaid expansions have improved protection from financial risk. Studies are limited because they used data from a small number of states,[@ref11] [@ref12] [@ref13] relied on indirect measures of financial risk protection (eg, self-report of whether they were worried about the ability to pay medical bills),[@ref8] [@ref9] [@ref14] [@ref15] [@ref16] [@ref17] or did not compare states that had expanded Medicaid with those that had not.[@ref18] Therefore, whether the Affordable Care Act Medicaid expansions were associated nationally with improved financial risk protection among low income adults remains unclear.

In this study, we used a quasi-experimental difference-in-difference approach to examine whether states that expanded Medicaid in the context of the Affordable Care Act experienced reductions in out-of-pocket spending and catastrophic health expenditure during the first four years (from 2014 through 2017) of the Medicaid expansions. We used nationally representative data of a low income non-elderly population who were the target beneficiaries of the Medicaid expansion policy.

Methods
=======

Data source and study population
--------------------------------

We used the Medical Expenditure Panel Survey, a nationally representative annual survey of the non-institutionalized civilian population in the US by the Agency for Healthcare Research and Quality, from the years 2010 through 2017.[@ref19] The survey uses an overlapping panel design, where every year a new panel is enrolled and completes five rounds of interviews covering two full calendar years. Collected data include demographics, family income, health status, healthcare use (eg, office visits, hospitalizations), and out-of-pocket spending, including payments for those services not covered by insurance and cost sharing, such as deductibles, copayments, and coinsurance. The Medical Expenditure Panel Survey verifies self-reported spending information with providers, hospitals, and pharmacies.[@ref20] In addition, the survey collects annual premium contribution data for private health insurance based on self-reports at the first interview of the survey year.[@ref21] An annual file containing information relevant to events during that calendar year is then published. The response rates of the Medical Expenditure Panel Survey varied between 48.3% and 61.3% in 2010-17.[@ref22]

All rates and model estimates were weighted to be nationally representative and accounted for sample design and non-response to the survey. Because of the overlapping design, the same individual may appear in the data from two consecutive annual files. They are treated as two separate observations, and the problem of multiple measurements is appropriately accounted for by the stratum and primary sampling unit design variables.[@ref23]

In our analyses, we included individuals aged 19-64 years, with family incomes below 138% of the federal poverty level, based on the eligibility criteria of the Affordable Care Act Medicaid expansions. We excluded observations with missing covariates (n=743). Missing income and employment values were imputed by the Agency for Healthcare Research and Quality using logical editing and weighted sequential hot deck procedures.[@ref24]

Expansion status
----------------

"Expansion states" were defined as states that implemented the Affordable Care Act Medicaid expansion or an equivalent program on 1 January 2014. We excluded seven states that introduced Medicaid expansion after 1 January 2014, and before 31 December 2017 (Michigan, New Hampshire, Pennsylvania, Indiana, Alaska, Montana, and Louisiana), based on previous research.[@ref17] Using this definition, 26 states (including the District of Columbia) were identified as expansion states, and 18 were considered "non-expansion states" (appendix section 1). We used restricted access state identifiers to classify expansion status, which can be analyzed only at census research data centers.

Health insurance coverage
-------------------------

We examined health insurance coverage (uninsured, Medicaid, or private health insurance) at the individual level to understand the association between the expanded Medicaid eligibility and a potential change in healthcare spending outcomes (appendix section 2).

Healthcare spending outcome measures
------------------------------------

We used four annual healthcare spending outcomes: out-of-pocket spending; premium contributions; out-of-pocket plus premium spending; and catastrophic financial burden. Out-of-pocket spending included deductibles, copayments, and coinsurance paid by each individual. Premium contributions included premiums only for private health insurance because the Medical Expenditure Panel Survey does not collect premium information for non-private insurance. Premiums for Medicaid and Medicare (public health insurance for the elderly and disabled), however, are usually zero or minimal for low income beneficiaries (appendix section 3).

Catastrophic financial burden was defined as out-of-pocket plus premium spending exceeding 40% of post-subsistence income. We used the post-subsistence income to evaluate the financial burden of healthcare spending incurred by low income adults according to the Consumer Expenditure Survey, an approach used in previous studies.[@ref25] [@ref26] This expenditure survey is conducted by the US Bureau of Labor Statistics, which collects information on the complete range of consumers' expenditures.[@ref27] We subtracted mean food expenses available in the expenditure survey data from family incomes to calculate the post-subsistence income for each individual. We could not account for the number of household members in the estimation of mean food expenses because the survey does not provide these data according to household size. Our definition of catastrophic financial burden is endorsed by the World Health Organization,[@ref28] and has been used in previous literature.[@ref3] [@ref25] We assumed that post-subsistence income was \$100 (£77; €90) a year for negative values and values less than \$100 a year, an approach used by a previous study.[@ref29]

Adjustment variables
--------------------

We adjusted for the characteristics of the study participants: age (as a continuous variable), sex, race and ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, or other), educational attainment (less than high school, high school or some college, bachelor's degree, or more than a bachelor's degree), employment status, family size (as continuous), number of children (none, one, or more than one), and annual family income (as continuous). The number of children was defined as the number of individuals 18 years or younger in the family. Family incomes were not included as an adjustment variable for the analysis of catastrophic financial burden, because they are used to define this outcome variable. Additionally, we included state and year fixed effects in our model to account for state time invariant confounders (both measured and unmeasured) and the national secular trend.

Statistical analysis
--------------------

We used a quasi-experimental difference-in-difference design to compare changes in outcomes between individuals in expansion versus non-expansion states before and after the Affordable Care Act Medicaid expansions. We analyzed changes for three separate periods: before the expansion period (2010-13), the implementation period of the Medicaid expansions (2014-15), and the long term follow-up period (2016-17). A similar approach has been used in previous research.[@ref30] [@ref31] We included two interaction terms between the expansion state indicator and each of the indicators of the implementation period (2014-15) and long term follow-up period (2016-17) in the multivariable regression models. The changes in outcomes attributable to the Medicaid expansions were represented by regression coefficients of the interaction terms. More details of the model specification are provided in the appendix section 4.

For continuous outcomes (that is, out-of-pocket spending, premium contributions, and out-of-pocket plus premium spending), we used multivariable generalized linear models with log-link and gamma distribution to account for the highly skewed distribution of the spending data (appendix figure A),[@ref32] and report difference-in-difference estimates in relative percentage changes. We also report difference-in-difference estimates in US dollars using average marginal effects by calculating the differences in predicted outcomes at each category level of the interaction terms for each observation and averaging over our national sample.[@ref33] For binary outcomes (health insurance coverage and catastrophic financial burden), we used multivariable linear probability models, which allow better interpretation of the coefficients of the interaction terms than logistic regression models.[@ref8] [@ref34] [@ref35] [@ref36] We formally tested the parallel trend assumption of the difference-in-difference model (appendix section 5).

All analyses accounted for the complex survey design of the Medical Expenditure Panel Survey and used robust standard errors clustered at the state level to account for the potential correlation of observations within a state. We adjusted for P values using the Benjamini-Hochberg method to account for multiple comparisons---that is, having two measurements for each outcome (years 2014-15 and 2016-17).[@ref30] [@ref31] [@ref37] [@ref38] This method explicitly controls the error rate of test conclusions among significant results.[@ref38] All healthcare spending data were adjusted to 2017 US dollars using the consumer price index.[@ref39] Statistical analyses were conducted with Stata software version 16.0 (StataCorp, TX).

Sensitivity analysis
--------------------

We conducted a series of sensitivity analyses. First, we analyzed the data using different model specifications: ordinary least squares regression models with log-transformed outcome variables for spending outcomes, and logistic regression models for catastrophic financial burden. Second, we used alternative sample definitions: excluding states that provided substantial insurance coverage for low income adults before 2014; excluding states that partially implemented Medicaid expansions in 2010 or 2011; including states that implemented Medicaid expansions after 1 January 2014 and before 31 December 2017; excluding Wisconsin, which began comprehensive coverage for low income adults on 1 January 2014 without adopting the Medicaid expansions; excluding non-US born participants; restricting analysis to individuals with family incomes lower than 100% of the federal poverty level; and excluding Medicare beneficiaries. In addition, as a falsification test, we analyzed individuals with family incomes greater than 400% of the federal poverty level (expecting no change in healthcare spending after the Affordable Care Act Medicaid expansions in this population). Appendix section 6 provides more details on the sensitivity analysis.

Patient and public involvement
------------------------------

No patients were involved in setting the research question or the outcome measures, or in developing plans for the design or implementation of the study. No patients were asked to advise on interpretation or writing up of results.

Results
=======

Our study included 37 819 individuals (flowchart shown in appendix figure B). [Table 1](#tbl1){ref-type="table"} shows the baseline characteristics of individuals in the expansion and non-expansion states based on the pooled data from 2010 to 2013. We found statistically significant differences in demographic characteristics, including race/ethnicity, education attainment, employment status, and health insurance coverage, between the expansion and non-expansion states. We also found that the average out-of-pocket spending, premium contributions, and out-of-pocket plus premium spending at baseline were significantly lower in the expansion states than in the non-expansion states. Similarly, the probability of individuals experiencing a catastrophic financial burden among our study population at baseline was significantly lower in the expansion states than in the non-expansion states.

###### 

Baseline characteristics of individuals by Affordable Care Act Medicaid expansion status\*

  Characteristics                         Expansion states (n=11 708)   Non-expansion states (n=8448)   P value
  --------------------------------------- ----------------------------- ------------------------------- ---------
  Mean (SD) age (years                    38.4 (15.7)                   38.0 (16.0)                     0.40
  Female (%)                              55.6                          56.8                            0.31
  Race/ethnicity (%):                     0.02                                                          
   White, non-Hispanic                    44.2                          45.9                            
   Hispanic                               29.2                          25.4                            
   Black, non-Hispanic                    17.0                          24.0                            
   Other                                  9.5                           4.7                             
  Education (%):                          0.03                                                          
   \<High school                          29.1                          27.8                            
   High school or some college            60.7                          64.4                            
   Bachelor\'s degree                     8.0                           6.6                             
   \>Bachelor\'s degree                   2.1                           1.3                             
  Employed (%)                            43.6                          46.8                            0.04
  Married (%)                             31.1                          33.6                            0.22
  Mean (SD) family size                   2.8 (2.2)                     2.8 (2.2)                       0.82
  Number of children aged ≤18 (%):        0.64                                                          
   0                                      51.5                          51.8                            
   1                                      16.6                          17.5                            
   2 or more                              31.9                          30.7                            
  Mean family income (\$)                 15256                         15076                           0.55
  Health insurance (%)†:                                                                                
   Private insurance (%)                  22.6                          27.1                            0.01
   Medicaid (%)                           42.7                          25.1                            \<0.001
   Uninsured (%)                          31.7                          44.1                            \<0.001
  Study outcomes (\$):                                                                                  
   Out-of-pocket spending‡                429                           538                             0.01
   Premium contributions§                 688                           827                             0.09
   Out-of-pocket plus premium spending§   1418                          1770                            0.009
   Catastrophic financial burden¶         18.8                          21.5                            0.04

SD=standard deviation. \$1=£0.77; €0.90.

Values are weighted to be nationally representative of individuals aged 19-64 years with family incomes lower than 138% of the federal poverty level based on the pooled data of Medical Expenditure Panel Survey 2010-13. US dollars are adjusted for inflation to 2017 using the consumer price index.

Definitions of health insurance variables shown in appendix section 2.

Out-of-pocket spending includes deductibles, copayments, and coinsurance paid by each individual.

Family level premium contributions were assigned to each individual in the family. Similarly, family level out-of-pocket plus premium spending were calculated by summing out-of-pocket spending paid by all family members and family level premium contributions, and then assigning the value to each member of the family.

Defined as annual out-of-pocket plus premium spending exceeding 40% of post-subsistence income.

[Figure 1](#f1){ref-type="fig"} and [figure 2](#f2){ref-type="fig"} present unadjusted yearly trends in four outcomes for the expansion and non-expansion states. The formal tests showed no evidence that the baseline trends in outcome variables differ between expansion and non-expansion states. Appendix table A shows results of the tests for the parallel trend assumption.

![Unadjusted yearly trends in spending outcomes by Affordable Care Act Medicaid expansion status. Data shown are weighted means of annual out-of-pocket spending, premium contributions, and out-of-pocket plus premium spending of individuals aged 19-64 with family incomes below 138% of the federal poverty level in states that expanded Medicaid on 1 January 2014, and non-expansion states, based on the 2010-17 Medical Expenditure Panel Survey. Spending values are converted to 2017 US dollars using the consumer price index. Black dashed line=implementation of the Medicaid expansion on 1 January 2014; bars=95% confidence intervals](goth052217.f1){#f1}

![Unadjusted yearly trends in catastrophic financial burden by Affordable Care Act Medicaid expansion status. Data shown are weighted prevalence of individuals living in families with catastrophic financial burden (out-of-pocket plus premium spending exceeding 40% of family post-subsistence income) among individuals aged 19-64 with family incomes below 138% of the federal poverty level in states that expanded Medicaid on January 1, 2014, and non-expansion states, based on the 2010-17 Medical Expenditure Panel Survey. Black dashed line=implementation of the Medicaid expansion on 1 January 2014; bars=95% confidence intervals](goth052217.f2){#f2}

Our analysis of health insurance coverage found that the probability of being uninsured decreased, and the probability of being covered by Medicaid increased, in the expansion states relative to the non-expansion states after the Affordable Care Act Medicaid expansions, consistent with previous studies.[@ref8] [@ref9] We also found that the likelihood of being covered by private health insurance dropped after the Medicaid expansions, which is known as the "crowd-out"[@ref40] (appendix table B).

Healthcare spending outcomes
----------------------------

Although we found no evidence that out-of-pocket spending changed in 2014-15, it was lower in 2016-17 (adjusted percentage change −28.0% (95% confidence interval −38.4% to −15.8%); adjusted absolute change −\$122; adjusted P\<0.001; [table 2](#tbl2){ref-type="table"}). We found no evidence that premium contributions changed after implementation of the Affordable Care Act Medicaid expansions. Although out-of-pocket plus premium spending change was not statistically significant in 2014-15, it was lower in 2016-17 (adjusted percentage change −29.0% (−40.5% to −15.3%); adjusted absolute change −\$442; adjusted P\<0.001). The probability of experiencing a catastrophic financial burden did not change in 2014-15, but was significantly lower in 2016-17 (adjusted percentage point change −4.7 (−7.9 to −1.4); adjusted P=0.01).

###### 

Change in spending outcomes and catastrophic financial burden after Affordable Care Act Medicaid expansions\*

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Outcome                                              Years 2014-15 (implementation period)                            Years 2016-17 (long term follow-up period)                                                                                                            
  ---------------------------------------------------- --------------------------------------- ------------------------ -------------------------------------------- ------ ------ --------------------- ------------------------ -------------------------- ------ --------- ---------
  Out-of-pocket spending¶                              −19.1 (−34.6 to 0.0)                    −\$83 (−\$158 to −\$7)                                                0.05   0.05                         −28.0 (−38.4 to −15.8)   −\$122 (−\$178 to −\$67)          \<0.001   \<0.001

  Premium contributions\*\*                            −14.3\                                  −\$114\                                                               0.34   0.34                         −23.2\                   −\$187\                           0.16      0.31
                                                       (−37.8 to 17.9)                         (−\$345 to \$117)                                                                                         (−46.7 to 10.6)          (−\$425 to \$52)                            

  Out-of-pocket plus premium spending\*\*              −15.0\                                  −\$225\                                                               0.08   0.08                         −29.0\                   −\$442\                           \<0.001   \<0.001
                                                       (−29.3 to 2.2)                          (−\$468 to \$19)                                                                                          (−40.5 to −15.3)         (−\$650 to −\$234)                          

  Catastrophic financial burden, percentage points††   1.0 (−2.5 to 4.5)                                                0.56                                         0.56          −4.7 (−7.9 to −1.4)                            0.006                      0.01             
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1=£0.77; €0.90.

Values are weighted to be nationally representative of individuals aged 19-64 years with family incomes lower than 138% of the federal poverty level based on the pooled data of Medical Expenditure Panel Survey 2010-13. US dollars are adjusted for inflation to 2017 using the consumer price index.

Adjusted for age, sex, race/ethnicity, education, employment, marital status, family size, number of children, and family incomes (for spending outcomes only) as well as specific fixed effects for state and year.

Estimated using average marginal effects. See the main text for details.

Adjusted for multiple comparisons using the Benjamini-Hochberg method.

Out-of-pocket spending includes deductibles, copayments, and coinsurance paid by each individual.

Family level premium contributions were assigned to each individual in the family. Similarly, family level out-of-pocket plus premium spending were calculated by summing out-of-pocket spending paid by all family members and family level premium contributions, and then assigning the value to each member of the family.

Defined as annual out-of-pocket plus premium spending exceeding 40% of post-subsistence income. Data are percentage point changes rather than relative/absolute changes.

Sensitivity analyses
--------------------

Our findings were qualitatively unaffected when different model specifications or alternative sample definitions were used. The falsification test focusing on individuals with incomes greater than 400% of the federal poverty level showed no evidence that healthcare spending changed after the Affordable Care Act Medicaid expansions for this population (appendix tables C and D).

Discussion
==========

Principal findings
------------------

Using a nationally representative sample of the low income non-elderly population in the US, we found that the Affordable Care Act Medicaid expansions were associated with lower out-of-pocket spending, lower out-of-pocket plus premium spending, and lower probability of experiencing a catastrophic financial burden at the national level in the third and fourth years of the implementation. We found no significant changes in the first two years of its implementation, and no evidence that premium contributions changed after the implementation of the Affordable Care Act. These findings should be reassuring for policy makers as they suggest that the act successfully achieved one of its primary goals---namely, improving national protection from financial risk against medical bills among low income adults.

Our four years of data indicate that not only were Medicaid expansions associated with a statistically significant improvement in financial risk protection, but also the magnitude of the effect was large and clinically meaningful. Given that our analyses included both adults who were affected by the Affordable Care Act Medicaid expansions and adults who were not (eg, adults who were already covered by Medicaid before the Act, did not take up Medicaid after the Medicaid expansions, and were covered by private insurance throughout the study period), the size of effects among adults who were newly covered by the Medicaid program should be larger than the estimated impact in our study. We found no evidence that premium contributions changed after the introduction of the Medicaid expansions, suggesting that the national reduction in healthcare spending was driven primarily by the previously uninsured population being newly covered by the Medicaid programs (and not by individuals previously covered by the private health insurance switching to Medicaid).

Our findings suggest that it took two years for out-of-pocket spending to decrease after the Medicaid expansions. This delay might reflect a gradual take-up of Medicaid programs in expansion states as it could take several years for beneficiaries, program administrators, and providers to learn and implement Medicaid expansions.[@ref8] [@ref41] Possibly, also, a reduction in out-of-pocket spending during the first two years might have been offset by a "pent-up demand" among newly insured individuals, who were foregoing or delaying care due to a lack of insurance before Medicaid expansions.[@ref8] [@ref11] [@ref42] [@ref43]

Our sensitivity analysis, restricted to participants with family incomes lower than 100% of the federal poverty level, showed a larger reduction in healthcare spending after the Medicaid expansions than we estimated in our main analysis (analysis of individuals with income below 138% of the federal poverty level). This larger reduction might indicate that the benefit of Medicaid coverage on financial risk protection is larger for lower income families. Possibly, also, the effect size was smaller among individuals with income in the range 100-138% of the federal poverty level because those individuals in this range living in the non-expansion states had access to subsidized health insurance marketplace plans developed by the Affordable Care Act.[@ref44]

Our estimates indicate that one in seven low income individuals could still have a catastrophic financial burden even in the expansion states after the implementation of Medicaid expansions (appendix table E), and there are several possible reasons for this. First, individuals eligible for Medicaid could have periods without health insurance owing to coverage transitions associated with changes in life circumstances, such as a job and income changes ("churning").[@ref45] Second, although states generally charge no premiums and nominal cost sharing (eg, \$4 per outpatient service) for Medicaid enrollees,[@ref46] the total spending of enrollees could still be financially catastrophic for individuals with very low income. Possibly, also, some states are charging higher premiums and cost sharing from Medicaid beneficiaries through waivers.[@ref47] Finally, those with a high deductible private health insurance plan could still have a catastrophic financial burden even with health insurance coverage when they receive expensive healthcare services.[@ref48]

Comparison with other studies
-----------------------------

Our study builds on previous studies that examined the effectiveness of the Affordable Care Act Medicaid expansions on household spending on healthcare. Miller and Wherry analyzed a national survey and found that the Medicaid expansions were associated with a significant decrease in respondents reporting "yes" to questionnaires asking if they were "worried about the ability to pay medical bills in the event of an illness or bad accident and problems paying medical bills."[@ref8] Sommers et al studied the impact of Medicaid expansions using the data from three states (Kentucky, Arkansas, and Texas) and reported that Medicaid expansions were associated with a reduction in annual out-of-pocket spending of \$88.[@ref11] Other reports include studies recording reduced collection balances in expansion states using credit bureau data,[@ref15] [@ref17] showing a higher likelihood of experiencing zero out-of-pocket spending and zero premium expenditure in expansion states,[@ref16] and a study describing changes in out-of-pocket spending using a simple pre-post comparison design without a control.[@ref18] While informative, these studies were limited as they were restricted to a small number of states,[@ref11] [@ref12] [@ref13] relied on indirect measures of healthcare spending,[@ref8] [@ref9] [@ref14] [@ref15] [@ref16] [@ref17] or did not use a robust study design that evaluated the effect of the Affordable Care Act.[@ref18] To our knowledge, this is the first national study that has examined the impact of the Affordable Care Act Medicaid expansions on out-of-pocket spending based on valid and reliable data using a robust quasi-experimental design.

Limitations of the study
------------------------

Our study has some limitations. First, although we used a difference-in-difference method to account for unmeasured confounders, expansion and non-expansion states could differ in a way that was not captured by a quasi-experimental approach. For example, although the federal government provides finances to cover more than 90% of costs for newly eligible individuals, some states did not expand Medicaid owing to concerns about the long term financial sustainability of their Medicaid programs.[@ref49] We could not eliminate the possibility of biases due to an event (eg, budget constraint) occurring at the same time as the Medicaid expansions that affected expansion and non-expansion states differently. However, the parallel trends of outcome variables between expansion and non-expansion states before the Medicaid expansions observed in our data support the validity of our findings. Second, the confidence intervals of some of our estimates were relatively large. Therefore, although we were confident about the statistical significance, we could not make precise estimates of the effect size of the Affordable Care Act Medical expansions. Future studies with larger samples are warranted to make more precise estimations of the effect sizes. Finally, people who responded to the survey might have different characteristics than those who did not. For this to introduce a non-response bias in our estimates, however, systematic differences between respondents and non-respondents must also differ systematically between expansion and non-expansion states, which we think is unlikely.

Conclusion and policy implications
----------------------------------

In summary, using a nationally representative sample of the low income, non-elderly population, we found lower out-of-pocket spending, lower out-of-pocket plus premium spending, and a lower likelihood of catastrophic financial burden in the third and fourth years after the implementation of the Affordable Care Act Medicaid expansions. Our findings suggest that the Act is probably achieving a key goal---improved financial risk protection from healthcare spending among low income adults.

Our study has important policy implications. The constitutionality of the Affordable Care Act is once again being challenged in the courts by attorneys from 18 states, and its repeal or substantial modification continues to be discussed by policy makers. Our findings suggest that, if our findings were causal, as many as one million low income individuals could face catastrophic financial burden nationally, if the Medicaid expansions were to be repealed.

Finally, even though our results show significant reductions in out-of-pocket spending and financial risk due to Medicaid expansions, an estimated 9.3 million Americans who were eligible for Medicaid in 2017 were still not enrolled, including an estimated 2.5 million who lived in states that had not expanded their Medicaid programs.[@ref2] These findings suggest that substantial barriers to Medicaid enrolment might persist not only in non-expanded states, but also in expanded states. Understanding and eliminating barriers to enrolment is important for the long term success of the Affordable Care Act.

### What is already known on this topic

1.  Under the Affordable Care Act, the eligibility for Medicaid---public health insurance for low income Americans---was expanded to people earning up to 138% of the federal poverty level in the United States

2.  Evidence to date shows that the introduction of the act led to a significant decline in the number of uninsured patients

3.  It remains unclear whether the Medicaid expansions were associated with improved financial risk protection among low income adults nationally

### What this study adds

1.  Using the US nationally representative sample of low income, working age adult Americans, results indicated that the Affordable Care Act Medicaid expansions were associated with lower out-of-pocket spending and a lower likelihood of catastrophic financial burden in the third and fourth years of the implementation

2.  These findings suggest that the act achieved one of its primary goals---namely, to reduce financial strain due to medical bills among low income adults at the national level
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